A DIESEL PARTICULATE MATTER REDUCTION SYSTEM AND A METHOD 

THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This application claims priority of Korean Application No. 

10-2003-0074755, filed on October 24, 2003, the disclosure of which is 
incorporated fully herein by reference. 

FIELD OF THE INVENTION 

[002] The present invention relates to a method for reducing particulate matter 

of diesel engines, and more particularly, to a method for reducing particulate matter of 
diesel engines using a diesel particulate filter, and a system thereof. 

BACKGROUND OF THE INVENTION 

[003] Technology for reducing exhaust emissions has become an important 

issue because various regulations for noxious exhaust emissions of a vehicle have been 
prepared. 

[004] In a diesel engine, a reduction of exhaust emissions is especially 

important. In particular, particulate matter that is mainly generated by incomplete 
burning of fuel must be decreased. Various technologies for reducing such particulate 
matter of a diesel engine have been introduced. 

[005] DPF (Diesel Particulate Filter) technology is one of such technologies. In 

DPF technology, particulate matter is collected by a filter and the collected particulate 
matter is burned by a burner or a heater. 

[006] In DPF technology, a regeneration process for oxidizing the collected 

matter (e.g., soot) collected by the filter is used. There are various regeneration methods. 
As an example, there is passive DPF method using an additive, a passive CRT 
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(Continuously Regeneration Trap) method, an active CPF (Catalyzed Particulate Filter) 
method, and an active DPNR (Diesel Particulate NOx Reduction) method. 
[007] The passive method, in which the filter is continuously regenerated when 

predetermined conditions are satisfied, is not suitable for city driving. Therefore, the 
active type method,in which exhaust gas is heated during regeneration of the filter by a 
heater or through fuel injection control, is more relevant for normal vehicles. That is, 
the CPF method or the DPNR method is more suitable for a vehicle driven primarily in 
the city. 

[008] In the CPF or DPNR methods, regeneration of the DPF is performed 

while the vehicle is running. The regeneration of the filter is easily performed using 
exhaust gas when the vehicle is running at a high speed or under a high load. However, 
when the load is small, the exhaust gas temperature must be increased for the 
regeneration. In order to increase the temperature of the exhaust gas, the temperature of 
exhaust gas in a diesel oxidation catalyst (DOC) must be increased through post- 
injection. 

[009] Fuel is consumed for the regeneration of the DPF through the post- 

injection, so fuel mileage deteriorates. Furthermore, because of late fuel injection timing, 
fuel is directly injected on a lubricant oil layer on an inner wall of a cylinder, so the oil 
may be diluted. In addition, because exhaust gas recirculation is not performed during 
the regeneration process, noxious emissions such as NOx are increased. It is also 
difficult to determine timing of the generation. 

[0010] The information disclosed in this Background of the Invention section is 

only for enhancement of understanding of the background of the invention and should 
not be taken as an acknowledgement or any form of suggestion that this information 
forms the prior art that is already known to a person skilled in the art. 

SUMMARY OF THE INVENTION 

[0011] Embodiments of the present invention provide a diesel particulate matter 

reduction system and method in which regeneration of a diesel particulate filter can be 
easily performed using electric power of a fuel supply nozzle. 
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[0012] In a preferred embodiment of the present invention, the diesel particulate 

matter reduction system comprises a diesel particulate filter (DPF), an electric power 
supply device, a heater, an air blower, and a control unit. The DPF is configured to 
capture particulate matter of exhaust gas. The heater is configured to be operated by 
electric power supplied by the electric power supply device to heat the DPF. The air 
blower is configured to be operated by electric power supplied by the electric power 
supply device and provides air to the DPF. The control unit controls operations of the 
heater and the air blower. 

[0013] It is preferable that the electric power supply device includes a fuel 

supply nozzle having an electric power source, wherein the control unit is electrically 
connected to the electric power source of the fuel supply nozzle when the fuel supply 
nozzle is inserted into a fuel supply hole of a vehicle. 

[0014] It is further preferable that the control unit includes an electric power 

supply plug that is disposed near the fuel supply hole, and wherein the fuel supply 
nozzle is provided with an electric power supply socket into which the electric power 
supply plug can be inserted. 

[0015] It is still further preferable that the electric power supply plug and the 

electric power supply socket are respectively disposed such that the electric power 
supply plug can be inserted into the electric power supply socket when the fuel supply 
nozzle is inserted into the fuel supply hole. 

[0016] It is preferable that the heater is disposed upstream of the DPF. 

[0017] Preferably, the diesel particulate matter reduction system further 

comprises a temperature sensor detecting a temperature of the heater and generating a 
corresponding signal, wherein the control unit controls the electric power to be supplied 
to the heater until the temperature of the heater reaches a predetermined temperature 
based on the signal of the temperature sensor. 

[0018] In a preferred embodiment of the present invention, the diesel particulate 

matter reduction method comprises: capturing diesel particulate matter of exhaust gas 
using the DPF; and regenerating the DPF by removing the captured particulate matter. 
The regenerating of the DPF comprises: heating the DPF using electric power that is 
supplied from an external electric power supply device such that the captured particulate 
matter can be burned; and sending air to the DPF. 
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[0019] It is preferable that the external electric power supply device is a fuel 

supply nozzle that is provided with an electric power source. 
[0020] It is further preferable that the heating of the DPF is performed by 

operating a heater using the electric power of the fuel supply nozzle, the heater being 
disposed near the DPR 

[0021] It is still further preferable that the heater is disposed upstream of the 

DPF. 

[0022] Preferably, in the heating of the DPF, the heater is controlled to operate 

until a temperature thereof reaches a predetermined temperature. 
[0023] Further preferably, in the heating of the DPF, the heater is controlled to 

not operate after the temperature thereof reaches the predetermined temperature. 
[0024] It is preferable that the sending is performed by operating an air blower 

using the electric power of the fuel supply nozzle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The accompanying drawings, which are incorporated in and constitute a 

part of the specification, illustrate an embodiment of the invention, and, together with 
the description, serve to explain the principles of the invention, wherein: 
[0026] FIG. 1 is a schematic diagram of a system for reducing particulate matter 

for a diesel engine according to an embodiment of the present invention; 
[0027] FIG. 2 shows an electric power supply device of FIG. 1; and 

[0028] FIG. 3 is a flowchart of a method for reducing particulate matter 

according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0029] Hereinafter, a preferred embodiment of the present invention will be 

described in detail with reference to the accompanying drawings. 
[0030] As shown in FIG. 1, a diesel particulate matter reduction system 10 

according to an embodiment of the present invention comprises a diesel particulate filter 
(DPF) 1 1, an electric power supply device 13, a heater 15, an air blower 17, and a 
control unit 19. The DPF 1 1 is disposed in an exhaust gas passageway 23 of a diesel 
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engine 21 to capture particulate matter in exhaust gas. The heater 15 is operated by 
electric power that is supplied by the electric power supply device 13. If the electric 
power is supplied to the heater 15, the heater 15 emits heat. As an example, the heater 
15 can be a coil. 

[0031] The heater is preferably disposed near the DPF 1 1 such that the DPF 1 1 

can be heated by the heater 15. As shown in FIG. 1, the heater 15 is disposed in the 
exhaust gas passageway 23 upstream of the DPF 11. 

[0032] The air blower 17 is operated by electric power that is supplied by the 

electric power supply device 13. If the electric power is supplied to the air blower 17, 
the air blower 17 provides air to the DPF 11. 

[0033] In a preferred embodiment, the electric power supply device 13 is a fuel 

supply nozzle 13 including an electric power source. The fuel supply nozzle 13 can 
includes a normal fuel supply nozzle that is used for supplying fuel to a vehicle. The 
fuel supply nozzle generally includes an electric power source that is needed for its 
operation. So, in an embodiment of the present invention, the electric power of the fuel 
supply nozzle is used to operate the heater 15 and the air blower 17. The control unit 19 
controls the electric power supply from the fuel supply nozzle 13 to the heater 15 and 
the air blower 17. That is, the control unit 19 controls the operations of the heater 15 
and the air blower 17. 

[0034] The control unit 19 may comprise a processor and associated hardware 

as may be selected and programmed by a person of ordinary skill in the art, based on the 
teachings of the present invention. 

[0035] As shown in FIGs. 1 and 2, the control unit 19 includes an electric power 

supply plug 29 that is disposed near a fuel supply hole 27 of a vehicle 25. The fuel 
supply nozzle 13 is provided with an electric power supply socket 31 into which the 
electric power supply plug 29 can be inserted. When a front end 13a of the fuel supply 
nozzle 13 is inserted into the fuel supply hole 27, the electric power supply plug 29 is 
inserted into the electric power supply socket 31. 

[0036] If the electric power supply plug 29 is inserted into the electric power 

supply socket 31, that is, if the electric power supply plug 29 is electrically connected to 
the electric power supply socket 31, the electric power of the fuel supply nozzle 13 is 
supplied to the control unit 19. That is, if the fuel supply nozzle 13 is inserted into the 
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fuel supply hole 27, the control unit 19 is provided with the electric power. Using the 
electric power, the control unit 19 controls the heater 15 and the air blower 17 to operate. 
[0037] If the electric current is supplied to the heater 15, the heater 15 emits heat, 

and the DPF 1 1 is heated by the heat of the heater 15. Consequently, the particulate 
matter captured by the DPF 1 1 is burned. If the electric current is supplied to the air 
blower 17, the air blower 17 sends air to the DPF 1 1, so that the burned matter is blown 
away from the DPF 11. 

[0038] A particulate matter reduction system 10 according to the embodiment of 

the present invention further includes a temperature sensor 33 that detects a temperature 
of the heater 15 and generates a corresponding signal. 

[0039] The control unit 19 receives the signal indicative of the temperature of 

the heater 15 from the temperature sensor 33, and controls the operation of the heater 15 
based on the temperature of the heater 15. The control unit 19 controls the heater 15 to 
be supplied with the electric current until the temperature of the heater 15 reaches a 
predetermined temperature. The predetermined temperature can be determined as a 
temperature at which the captured particulate matter can be burned. As an example, the 
predetermined temperature can be 600 degrees Celsius. 

[0040] Referring to FIG. 3, the diesel particulate matter reduction method 

according to the embodiment of the present invention will be explained. 
[0041] The diesel particulate matter reduction method according to an 

embodiment of the present invention may uses the above-stated diesel particulate matter 
reduction system 10. 

[0042] A diesel particulate matter reduction method comprises capturing 

particulate matter of exhaust emissions (S3 10) and regenerating the DPF 11 by 
removing the captured particulate matter (S320). 

[0043] Step S320 includes heating the DPF 1 1 using the electric power supplied 

by the fuel supply nozzle 13 to burn the captured particulate matter (S321) and sending 
air to the DPF 111 (S323). 

[0044] Step S321 can be performed by operating the heater 15 that is disposed 

near the DPF 1 1 using the electric power supplied from the fuel supply nozzle 13. 
[0045] In step S321, it is preferable that the heater 15 is controlled to operate 

until its temperature reaches the predetermined temperature (e.g., 600 degrees Celsius), 



6 



and the heater 15 is controlled to not operate after its temperature reaches the 
predetermined temperature. 

[0046] Step S323 can be performed by operating the air blower 17 using the 

electric power supplied from the fuel supply nozzle 13. 

[0047] Although preferred embodiments of the present invention have been 

described in detail hereinabove, it should be clearly understood that many variations 
and/or modifications of the basic inventive concepts herein taught which may appear to 
those skilled in the present art will still fall within the spirit and scope of the present 
invention, as defined in the appended claims. 

[0048] According to the embodiments of the present invention, the DPF can be 

regenerated using the external electric power source, so that the DPF can be regenerated 
while the vehicle is not running. 

[0049] In particular, because the DPF is regenerated using the electric power of 

the fuel supply nozzle while fuel is supplied to a vehicle, it is possible to prevent the 
exhaust emission characteristics from being deteriorated. 

[0050] Furthermore, the electric power is supplied using the electric power 

supply plug that is disposed near the fuel supply hole and the electric power supply 
socket that is provided in the fuel supply nozzle, so that the DPF can be easily 
regenerated while fuel is supplied to the vehicle. 
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